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© Oral composition. 

N© An oral hygiene, product especially for inhibiting caries is the form of toothpaste or mouthwash. The product 
^maintains a low fluoride ion concentration in the mouth for longer periods than conventional products by the 
CO rapid precipitation of calcium fluoride either in the mouth or immediately prior to use. The product comprises a 
CO composition containing calcium ions and a further composition containing fluoride ions. The ion product of the 
calcium and fluoride ions of the combined product preferably exceeds 3 X 10" 8 mol 3 dm" 9 . 
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Rapid precipitation of calcium fluoride is induced by using high concentrations of calcium ions and 
fluoride ions. Thus, the initial ion product (IP) on mixing the two compositions which is given by the 
equation: 



IP = (Ca 2+ )(F") 2 



where (Ca 2+ ) = calcium ion concentration, and 
(F~ ) = fluoride ion concentration 
should exceed the solubility product of calcium fluoride, 2.85 x 10" 11 mo! 3 dm" 9 at 25 °C, by at least 1000 
times. More preferably, the above ion product should exceed 3 x 10~ 7 mol 2 dm" 9 . 

Rapid precipitation of calcium fluoride is not favoured by low concentrations of calcium ions and fluoride 
ions. At low concentrations of the aforementioned ions a metastabie solution may be formed so that 
precipitation proceeds slowly for many minutes after the ions are mixed. Rapid precipitation is also inhibited 
by crystal growth inhibitors such as hydrogen phosphate ions (HP(V~). 

The presence of substances which react with either calcium ions or fluoride ions to produce material 
having a solubility less than that of calcium fluoride are not advantageous. The presence of substances 
which reduce the amount of free calcium or fluoride ions before the compositions are mixed are also not 
advantageous. Examples of such materials are metal ion sequestrants such as EDTA, which react with 
calcium ions to form complexes, and alumina abrasive particles which bind fluoride. 

In preferred embodiments of the invention the composition is in the form of a two-part toothpaste or a 
two-part mouthwash. 

Calcium chloride is used in a preferred embodiment of the invention. Preferably a calcium ion 
concentration of at least 3.95 mM is used, more preferably at least 8mM. Calcium ion levels in excess of 
0.3M provide no additional benefit and would generally not be used. 

Sodium fluoride is used in a preferred embodiment of the invention. A fluoride ion concentration of at 
least 7.9mM is preferably used, more preferably at least l6mM. Fluoride ions are preferably less than 0.3M. 

One or both of the compositions may contain adjuvants. Such adjuvants may include colouring agents, 
flavours, humectants, abrasives, detergents, preferably nonionic detergents, and the like and other therapeu- 
tic agents compatible with calcium or fluoride ions. 

In use the first and second compositions are admixed in the mouth or immediately prior to introduction 
into the mouth. A delivery system providing for physical separation of the two compositions and for 
simultaneous or sequential delivery of the compositions may also be used. 

The efficacy of the freshly precipitated calcium fluoride in maintaining fluoride ion levels in the mouth is 
demonstrated by the following experiments. 



EXPERIMENT 1 
Procedure 

The procedure employed for each test was as follows: 

(i) a 2ml mouthwash was held in the mouth for one minute and then expectorated. Such mouth- 
washes consisted of two 1 ml solutions, which were either applied separately or mixed before application. 

(ii) saliva samples were collected at regular intervals for several hours after mouthwash application. 

(iii) Saliva samples were buffered to pH5 by adding 10% by weight of TISAB buffer and then fluoride 
activities were measured using a fluoride ion specific electrode (Orion 94-09). 

The following aqueous solutions were used: 

a) 0.0526 M sodium chloride 

b) 0.0526 M calcium chloride and 0.1053 M sodium fluoride mixed immediately prior to application 

c) as b) but mixed 1.5 hours before application. 

d) a suspension of the equivalent concentration of calcium fluoride to that of (c) diluted from a 
concentrated stock prepared 3 months before application. (Aged calcium fluoride). 
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EXAMPLE 1 

Mouthwash 

First composition %. 

Sodium fluoride 0.11 

Sorbitol syrup (70% solution) 15.0 

Ethanol 10.0 

Nonionic detergent 0.4 

75 Saccharin 0.04 

Flavour 0.15 

Water to 100 



Second composition 



Calcium chloride dihydrate 0.195 

Sorbitol syrup (70% solution) 15.0 

Ethanol 10.0 

Nonionic detergent 0 . 4 

Saccharin 0.04 

Flavour 0 . 15 

Water to 100 

Approximately 5 ml of each component are mixed together immediately before use. 
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EXAMPLE 2 

Toothpaste 

First composition % 

Sodium fluoride 0.44 

Abrasive silica 14.0 

Thickening silica 8.0 

Sorbitol syrup (70% solution) 50.0 

Sodium carboxymethylcellulose 0 . 65 

Nonionic detergent 1.5 

Flavour j ^ 0 

Saccharin 0.1 

Titanium dioxide 1 m q 
25 Water to 100 

adjust pH to 7.0-7.5 with NaOH. 

30 



Second composition 



Calcium chloride dihydrate 0.7 8 

Abrasive silica 14.0 

Thickening silica 8 . 0 

40 Sorbitol syrup (70% solution) 50.0 

SCM C 0 . 65 

Nonionic detergent 1 . 5 

45 Flavour 1-0 

Saccharin 0.1 

Titanium dioxide 1 m q 
Water 
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to 100 



adjust pH to 7.0-7.5 with NaOH . 
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to be mixed in equal proportions in use. 

can ITT P aSte : m ° Uthw f h combinations are also within the scope of the invention. One such combination 
can be ach.eved by applying the first composition, 1 ml of a mouthwash of composition comb,natlon 
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75 

and then immediately brushing with the second composition of Example 2. 

The oral product of the invention may also be incorporated in other oral preparations or formulations 
such as dual composition lozenges, sweets and chewing gum. 

20 

Claims 

1. An oral preparation for inhibiting caries, characterised in that the preparation comprises as a 
combined preparation a first composition and a second composition for admixing in the mouth or for 
25 admixing immediately prior to introduction into the mouth, wherein 



the first composition contains a source of calcium ions, 
the second composition contains a source of fluoride ions, 

30 

the first and second compositions being such that when mixed rapid precipitation of calcium fluoride 
occurs. 

2. A preparation as claimed in Claim 1 wherein the ion product (IP) of the calcium ions and fluoride ions 
as hereinbefore defined exceeds 3 x lCT e mol 3 dm" 9 on mixing. 
35 3. A preparation as claimed in Claim 1 or Claim 2 wherein the calcium salt is calcium chloride. 

4. A preparation as claimed in any one of Claims 1 to 3, wherein the fluoride salt is sodium fluoride. 

5. A preparation as claimed in any one Claims 1 to 4, wherein the compositions are in the form of a 
two-part mouthwash. 

6. A preparation as claimed in any one of Claims 1 to 4, wherein the compositions are in the form of a 
40 two-part toothpaste. 
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^© An oral hygiene product especially for inhibiting 
qq caries is the form of toothpaste or mouthwash. The 
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